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@ Device and method for indicating timeouts

@ A device for discriminating timeout comprises an
event discrimination unit (1), calculation unit (4), a
timing storage unit (3) and a timeout discrimination
unit (2). The event discrimination unit (1) outputs
each communication information concerning each
communication to the calculation unit (4), when an
event indicating a start of timeout discrimination oc-
curred. The calculation unit (4) calculates a timeout
timing for every communication on the basis of the
each communication information and the timing in
which the event has occurred, and writes the cal-
culated timeout timing into the timing storage unit
(3). The timeout discrimination unit (2) compares the
timeout timing read out from the timing storage unit
(3) for every communication with the present timing,
and discriminates that the timeout has occurred in
reference to the communication when the present
timing exceeds the timeout timing.
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BACKGROUND OF THE INVENTION

The present invention relates 1o a device and a
method for discriminating timeout which detects a
communication abnormality by discriminating it as
a timeout, when a predetermined event has not
occurred within a predetermined interval since one
event occurred in a communication device.

Up to the present, the communication abnor-
mality has occurred in the communication device,
when the predetermined event has not occurred
within a constant interval since one event occurred
in the communication device.

For instance, when the next cell has not oc-
curred within the predetermined interval since a
cell occurred as the event in a ATM (Asynchronous
Transfer Mode) network, the communication ab-
normality has occurred in the ATM network.

For this reason, a device for discriminating
fimeout has been used up to the present. The
device for discriminating timeout has detected the
communication abnormality by discriminating it as
a timeout, when the predetermined event has not
occurred within the constant interval since one
event occurred.

The device for discriminating timeout sets the
timing the event has occurred by a timer, and
starts counting the interval from the timing, when
one event occurred. Then, the device discriminated
the timeout had occurred, when the predetermined
event did not occur until the timer counted the
predetermined interval.

However, the timer had to be prepared for the
every communication, when the conventional de-
vice for discriminating timeout deals with a plurality
of communications (channels). For this reason, a
hardware construction of the device for discriminat-
ing timeout has become complicated.

SUMMARY OF THE INVENTION

An object of the present invention is to provide
a device and a method for discriminating timeout
which discriminates the timeout and is low-priced,
and whose construction is simple.

The present invention comprises an event dis-
crimination unit, a timing storage unit, a calculation
unit and a timeout discrimination unit. The event
discrimination unit discriminates whether or not an
event indicating a start of timeout discrimination
has occurred in a communication device for ex-
ecuting a plurality of communications, and outputs
each communication information concerning each
communication of the plurality of communications
when the event occurred. The timing storage unit
stores a predetermined timeout timing for the every
communication.
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The calculation unit calculates the timeout tim-
ing for the every communication on the basis of the
each communication information outputted from the
event discrimination unit and the timing in which
the event occurred, and writes the calculated
timeout timing into the timing storage unit.

The timeout discrimination unit compares the
fimeout timing read out from the timing storage unit
for the every communication with the present tim-
ing, and discriminates that the timeout has oc-
curred in reference to the communication when the
present timing exceeds the timeout timing.

Although the device for discriminating timeout
of the present invention is composed of the above-
mentioned essential components, it will be also
organized even if the components are concretely
as follows.

The event discrimination unit inputs cells of
fixed length including the each communication in-
formation in order from the communication device.

The timeout discrimination unit stores an oc-
currence information indicating an occurrence of
the timeout in the timing storage unit, when it
discriminates the occurrence of the timeout. The
timeout discrimination unit has a timeout cell gen-
erating unit for generating a timeout cell from the
occurrence information and the empty cell, and
fransmitting the timeout cell to the outside, when
an empty cell is inputted as the cell by the event
discrimination unit.

The each communication information is one
identification information among a virtual path iden-
tifier indicating a destination, a virtual channel iden-
tifier indicating a destination and a message iden-
tifier for discriminating a message, and the each
discrimination information consists of a plurality of
bits.

The timeout discrimination unit has a conver-
sion table for converting one identification informa-
tion consisting of the plurality of bits into a reduced
identifier consisting of bits which are smaller than
the plurality of bits.

The timing storage unit stores the timeout tim-
ing for the every reduced identifier which is con-
verted by the conversion table. The timeout dis-
crimination unit compares the timeout timing for
the every reduced identifier which is read out from
the timing storage unit with the present timing, and
discriminates that the timeout has occurred in ref-
erence to the reduced identifier when the present
timing exceeds the timeout timing.

The timeout discrimination unit assigns the re-
duced identifier to each communication, when the
event occurred, and releases the reduced identifier
in one of the end of the event and the timeout
occurrence. The device for discriminating timeout
further comprises a counting unit, an adder, a
readout unit and a comparator. The counting unit
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counts up the present timing per the one cell
processing interval one by one, when the number
of communication discriminations of the timeout fo
be discriminated within one cell processing interval
is smaller than the number of the plurality of com-
munications.

The adder adds the number of divisions which
are obtained by dividing the number of the plurality
of communications by the number of communica-
tion discriminations to the present timing counted
by the counting unit. The readout unit executes a
readout processing for reading out the timeout tim-
ing of the number of communication discrimina-
tions per communication stored in the timing stor-
age unit within the one cell processing interval in
order, and reads out all of the timeout timings by
executing the readout processing repeatedly within
the cell processing interval of the number of di-
visions.

The comparator discriminates that the timeout
has occurred in reference to the communication
when the read out timeout timing from the readout
unit for the every communication is within the
range from the present timing counted by the
counting unit to the timing obtained by the adder.

Besides, the device for discriminating timeout
further comprises a counting unit, a readout unit
and a comparator. The counting unit counts up the
present timings one by one per cell processing
intervals of the number of divisions which was
obtained by dividing the number of the plurality of
communications by the number of communication
discriminations, when the number of communica-
tion discriminations of the timeout to be discrimi-
nated within one cell processing interval is smaller
than the number of the plurality of communications.

The readout unit executes a readout process-
ing for reading out the timeout timing of the num-
ber of communication discriminations for the every
communication stored in the timing storage unit
within the one cell processing interval in order, and
reads out all of the timeout timings by executing
the readout processing repeatedly within the cell
processing interval of the number of divisions.

The comparator discriminates that the timeout
has occurred in reference to the communication
when the timeout timings read out from the readout
unit for the every communication conforms with the
present timing counted by the counting step.

A method for discriminating timeout of the
present invention comprises an event discrimina-
tion step, a calculation step, a storage step and a
timeout discrimination step.

The event discrimination step discriminates
whether or not an event indicating a start of timeout
discrimination has occurred, and outputs each
communication information concerning each com-
munication of a plurality of communications, when
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the event occurred. The calculation step calculates
a timeout timing for the every communication on
the basis of outputted each communication infor-
mation and the timing in which the event occurred.

The storage step stores the calculated timeout
timing for the every communication. The timeout
discrimination step compares the stored timeout
timing for the every communication with the
present timing, and discriminates that the timeout
has occurred in reference to the communication
when the present timing exceeds the timeout tim-
ing.

Although the method for discriminating timeout
of the present invention is composed of the above-
mentioned essential processes, it will be also or-
ganized even if the processes are concretely as
follows.

The event discrimination step inputs cells of
fixed length including each of the communication
informations in order. The timeout discrimination
step stores an occurrence information indicating
the occurrence of the timeout, when it discrimi-
nates that the timeout has occurred, and generates
a timeout cell from the occurrence information and
the empty cell and transmits the timeout cell to the
outside, when the empty cell is inputted as the cell.

The each communication information is one
identification information among a virtual path iden-
tifier indicating a destination, a virtual channel iden-
tifier indicating a destination and a message iden-
tifier for identifying the message, and the each
identification information consists of a plurality of
bits.

The timeout discrimination step converts one
identification information consisting of the plurality
of bits into a reduced identifier consisting of bits
which are smaller than the plurality of bits. The
storage step stores the timeout timing for the every
converted reduced identifier. The timeout discrimi-
nation step compares the stored timeout timing for
the every reduced identifier with the present timing,
and discriminates that the timeout has occurred in
reference to the reduced identifier when the
present timing exceeds the timeout timing.

The timeout discrimination step assigns the
reduced identifier to the each communication when
the event occurred, and releases the reduced iden-
tifier in one of the end of the event and the timeout
occurrence.

Further, the method for discriminating timeout
of the present invention comprises a counting step,
an addition step, a readout step and a comparison
step. The counting step counts up the present
timing per one cell processing interval one by one,
when the number of communication discriminations
of the timeout to be discriminated within the one
cell processing interval is smaller than the number
of the plurality of communications. The addition
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step adds the number of divisions which are ob-
tained by dividing the number of the plurality of
communications by the number of communication
discriminations to the counted present timing.

The readout step executes a readout process-
ing for reading out the stored timeout timing of the
number of communication discriminations for the
every communication within the one cell process-
ing interval in order, and reads out all of the
timeout timings by executing the readout process-
ing repeatedly within the cell processing interval of
the number of divisions. The comparison step dis-
criminates that the timeout has occurred in refer-
ence to the communication when the read out
timeout timing for the every communication is with-
in the range from the counted present timing to the
timing obtained by the addition step.

Besides, the method for discriminating timeout
of the present invention further comprises a count-
ing step, a readout step and a comparison step.
The counting step counts up the present timing
one by one per cell processing intervals of the
number of divisions obtained by dividing the num-
ber of the plurality of communications by the num-
ber of communication discriminations, when the
number of communication discriminations of the
timeout to be discriminated within one cell process-
ing interval is smaller than the number of the
plurality of communications.

The readout step executes a readout process-
ing for reading out the stored timeout timing of the
number of communication discriminations for the
every communication within the one cell process-
ing interval in order, and reads out all of the
timeout timings by executing the readout process-
ing repeatedly within the cell processing interval of
the number of divisions. The comparison step dis-
criminates that the timeout has occurred in refer-
ence to the communication when the read out
timeout timing for the every communication con-
forms with the counted present timing.

According to the device for discriminating
timeout of the present invention, the event discrimi-
nation unit outputs each communication information
concerning each communication o the calculation
unit, when an event indicating a start of timeout
discrimination occurred. The calculation unit cal-
culates the timeout timing for the every commu-
nication on the basis of the each communication
information and the timing in which the event oc-
curred, and writes the calculated timeout timing
into the timing storage unit.

Then, the timeout discrimination unit compares
the timeout timing read out from the timing storage
unit for the every communication with the present
timing, and discriminates that the timeout occurred
in reference to the communication, when the
present timing exceeds the timeout timing.
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Accordingly, the device for discriminating
timeout whose construction is simple and which is
low-priced can be provided, since a plurality of
communications can be executed without using a
plurality of timers.

Besides, the timeout can be discriminated for
the every communication, since the event discrimi-
nation unit discriminates the generation of the cell
by inputting the cell of the fixed length including
each communication information from the commu-
nication device in order.

When the occurrence information indicating the
occurrence of the timeout is stored in the timing
storage unit, and the timeout cell generating unit
generates a timeout cell from the occurrence in-
formation and the empty cell and transmits the
timeout cell to the outside, the timeout can be
notified to the outside.

When the each communication information is
one discrimination information among a virtual path
identifier, a virtual channel identifier and a message
identifier, the occurrence of the timeout can be
discriminated for the every discrimination informa-
tion.

The conversion table converts the discrimina-
tion information consisting of a plurality of bits into
a reduced identifier consisting of the bits which are
smaller than the plurality of bits. The memory
capacity can be kept small, since the timeout tim-
ing is stored in the timing storage unit for the every
converted reduced identifier.

A plurality of communications can be executed
with a few reduced identifiers by assigning the
reduced identifier to the each communication when
the event occurred, and releasing the reduced
identifier in one of the end of the event and the
timeout occurrence.

When the number of communication discrimi-
nations of the timeout to be discriminated within
one cell processing interval is smaller than the
number of the plurality of communications, the cell
processing interval of the number of divisions in
which the number of the plurality of communica-
tions was divided by the number of communication
discriminations is required for discriminating all of
the number of communications. Besides, it some-
times happens that the timeout occurs in a commu-
nication within the interval.

For this reason, the readout unit reads out the
stored timeout timing of the number of communica-
tion discriminations for the every communication
within the one cell processing interval in order, and
reads out all of the timeout timings by executing
the readout processing repeatedly within the cell
processing interval of the number of divisions. The
comparator can discriminate that the timeout has
occurred in reference to the communication, when
the timeout timing read out from the readout unit
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for the every communication is within the range
from the present timing counted by the counting
unit o the timing obtained by the adder.

Besides, the comparator can discriminate that
the timeout has occurred in reference to the com-
munication, when the timeout timing read out from
the readout unit for the every communication con-
forms with the present timing counted by the
counting unit.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 1 of the present invention.

Fig. 2 is a flowchart indicating a method for
discriminating timeout according to the embodi-
ment 1 of the present invention.

Fig. 3 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 2 of the present invention.

Fig. 4 is a flowchart indicating a method for
discriminating timeout according to the embodi-
ment 2 of the present invention.

Fig. 5 is a construction diagram indicating an
application example 1 of a device for discriminating
fimeout.

Fig. 6 is a diagram indicating an operation of
an application example 1 of a device for dis-
criminating timeout.

Fig. 7 is a construction diagram indicating an
application example 2 of a device for discriminating
fimeout.

Fig. 8 is a diagram indicating an operation of
an application example 2 of a device for dis-
criminating timeout.

Fig. 9 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 3 of the present invention.

Fig. 10 is a flowchart indicating a method for
discriminating timeout according to the embodi-
ment 3 of the present invention.

Fig. 11 is a construction diagram indicating an
application example 3 of a device for discriminating
fimeout.

Fig. 12 is a diagram indicating an operation of
an application example 3 of a device for dis-
criminating timeout.

Fig. 13 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 4 of the present invention.

Fig. 14 is a flowchart indicating a method for
discriminating timeout according to the embodi-
ment 4 of the present invention.

Fig. 15 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 5 of the present invention.
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Fig. 16 is a flowchart indicating a method for
discriminating timeout according to the embodi-
ment 5 of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The concrete embodiments of a device and a
method for discriminating timeout of the present
invention will be described as follows.

(EMBODIMENT 1)

Fig. 1 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 1 of the present invention. The device
for discriminating timeout comprises an event dis-
crimination unit 1, a calculation unit 4 connected fo
the event discrimination unit 1, a timing storage
unit 3 connected to the calculation unit 4 and a
timeout discrimination unit 2 connected to the tim-
ing storage unit 3.

The event discrimination unit 1 outputs each
communication information concerning each com-
munication to the calculation unit 4, when an event
indicating a start of timeout discrimination oc-
curred. The event discrimination unit 1 is, for in-
stance, a flip flop circuit.

The event is, for instance, an OAM (Operation
Administration Maintenance) cell and a BOM (Be-
ginning of Message) of AAL Type 3/4 in ATM
network. The event discrimination unit 1 discrimi-
nates an arrival of the event. The communication
information is, for instance, a VPI (Virtual Path
Identifier) indicating a destination, a VCI (Virtual
Channel Identifier) indicating a destination and a
MID (Message Identifier).

The Calculation unit 4 calculates a timeout
timing for the every communication on the basis of
the each communication information and the timing
in which the event occurred and writes the cal-
culated timeout timing into the timing storage unit
3. The calculation unit 4 is, for instance, an adder
and so on.

The timing storage unit 3 stores the predeter-
mined timeout timing for the every communication.
The timing storage unit 3 is, for instance, a writable
and readable storage medium. The storage me-
dium is, for instance, a RAM (Random Access
Memory), a hard disk and so on.

The timeout discrimination unit 2 compares the
fimeout timing read out from the timing storage unit
for the every communication with the present tim-
ing, and discriminates that the timeout has oc-
curred in reference to the communication when the
present timing exceeds the timeout timing. The
timeout discrimination unit 2 includes a comparator
and so on.
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Then, the method for discriminating timeout
according to the embodiment 1 will be described
by referring to Fig. 2. First of all, the event dis-
crimination unit 1 discriminates whether or not an
event indicating a start of timeout discrimination
has occurred (Step 101).

The event discrimination unit 1 outputs each
communication information concerning each com-
munication fo the calculation unit 4, when the event
occurred. The calculation unit 4 calculates a
timeout timing for the every communication on the
basis of the each communication information and
the timing in which the event occurred (Step 102).
The calculation unit 4 writes the calculated timeout
timing into the timing storage unit 3 (Step 103).

After that, the timeout discrimination unit 2
compares the timeout timing read out from the
timing storage unit 3 for the every communication
with the present timing. Then, the timeout discrimi-
nation unit 2 discriminates that the timeout has
occurred in reference to the communication, when
the present timing exceeds the timeout timing
(Step 104).

Namely, the timeout timing is stored for the
every communication, and the occurrence of the
timeout is discriminated when the present timing
exceeds the timeout timing for the every commu-
nication. Accordingly, the device for discriminating
timeout whose construction is simple and which is
low-priced can be provided, since a plurality of
communications can be executed without using a
plurality of timers.

(EMBODIMENT 2)

Fig. 3 is a construction diagram indicating a
device for discriminating timeout according to the
embodiment 2 of the present invention. In Fig. 3,
the device for discriminating timeout inputs a cell
of fixed length in order from ATM network, and
executes a timeout discrimination of cell interval
per VCI.

The device for discriminating timeout com-
prises an event discrimination unit 10, a timeout
discrimination unit 20 connected to the event dis-
crimination unit 10, a timeout timing storage unit 30
connected to the timeout discrimination unit 20. For
instance, the VCI consists of informations of 16
bits.

For instance, the event discrimination unit 10 is
composed of flip flop circuits. The event discrimi-
nation unit 10 discriminates whether or not the cell
has arrived from the ATM network and discrimi-
nates the VCI included in the cell which has ar-
rived, and notifies the discriminated VCI to the
timeout discrimination unit 20 and the timeout tim-
ing storage unit 30.
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The timeout discrimination unit 20 discrimi-
nates that the timeout has occurred when the next
cell has not occurred within the predetermined
interval since the cell occurred, on the basis of the
VCI notified from the event discrimination unit 10.
The timeout discrimination unit 20 comprises a VCI
table 21, an adder 22 connected to the VCI table
21, a counter 23 connected to the adder 22 and a
comparator 24 connected to the counter 23 and the
timeout timing storage unit 30. The timeout interval
is notified per VCI from a unillustrated call process-
ing unit to the timeout discrimination unit 20, when
the call is set up. The VCI table 21 is installed
within a unillustrated memory and stores the
timeout timing corresponding to each VCI for the
every VCI.

The counter 23 counts the present timing. The
adder 22 calculates the timeout timing by adding
the present timing counted by the counter 23,
namely, the timing in which the cell occurred to the
timeout interval corresponding to the VCI from the
VCI table 21.

The adder 22 registers the timeout timing cor-
responding to the VCI of the cell which has arrived
from the ATM network in the timeout timing table
31 installed on the timeout timing storage unit 30.
The adder 22 renews the timeout timing registered
in the timeout timing table 31.

The comparator 24 compares the present tim-
ing counted by the counter 23 with the timeout
timing of each VCI stored in the timeout timing
storage unit 30. The comparator 24 discriminates
that the timeout has occurred in reference to the
VCI and outputs a timeout signal to the outside,
when the present timing exceeds the timeout tim-
ing.

The timeout timing storage unit 30 consists of,
for instance, RAM and so on. The timeout timing
storage unit 30 has the timeout timing table 31 in
which the timeout timing corresponding to the VCI
outputted from the timeout discrimination unit 20
for the every VCl is stored.

(OPERATION OF THE EMBODIMENT 2)

Then, the method for discriminating timeout of
the embodiment 2 will be described by referring to
the drawings. The flowchart of the method for dis-
criminating timeout of the embodiment 2 is shown
in Fig. 4.

First of all, the event discrimination unit 10
discriminates whether or not the cell has arrived
(Step 201). The process proceeds to Step 206,
when the cell has not arrived.

On the other hand, the event discrimination unit
10 discriminates the VCI included in the cell, when
the cell arrived (Step 202).
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Then, the timeout discrimination unit 20 reads
out the timeout timing corresponding to the VCI
discriminated by the event discrimination unit 10
from the VCI table 21 (Step 203). The adder 22
obtains the timeout timing by adding the timing
(the present timing) in which the cell has occurred
to the timeout interval read out from the VCI table
21 (Step 204).

Further, the timeout timing storage unit 30 reg-
isters the timeout timing corresponding to the VCI
of the adder 22 in the parts corresponding to the
VCI of the timeout timing table 31 (Step 205). Or,
the timeout timing storage unit 30 renews the
fimeout timing.

Then, the timeout timing storage unit 30 initial-
izes the VCI to "0" (Step 206), and reads out the
timeout timing stored in the timeout timing table 31
when the VCl is "0" (Step 207).

Then, the comparator 24 determines whether
or not the present timing counted by the counter
23 conforms with the timeout timing read out from
the timeout timing table 31 (Step 208). The process
proceeds to Step 210, when the present timing
does not conform with the timeout timing.

On the other hand, the comparator 24 outputs
the VCI and the timeout signal to the outside, when
the present timing conforms with the timeout timing
(Step 209). Namely, the comparator 24 discrimi-
nates that the timeout has occurred in reference to
the VCI, when the present timing exceeds the
fimeout timing.

Then, the timeout timing storage unit 30 dis-
criminates whether or not the VCI is the maximum
value (Step 210). Hereupon, the timeout timing
storage unit 30 sets VCI in which "1" was added to
the VCI as a new VCI (Step 211), and the process
returns to Step 207, when the VCI is not the
maximum value.

Then, the processes from Step 207 to Step
209 are executed repeatedly until the VCI becomes
the maximum value. The comparator 24 reads out
each timeout timing and compares the present
timing with the each timeout timing, in reference to
all of the VCls stored in the timeout timing storage
unit 30.

On the other hand, the counter 23 sets the
fiming in which "1" was added to the present
timing as a new present timing (Step 212), and the
process returns to Step 201, when the VCI is the
maximum value in Step 210.

Then, the processes from Step 201 to Step
210 are executed repeatedly. Namely, the timeout
when the present timing has proceeded only 1, 2
+ « is discriminated.

Further, in the example shown in Fig. 4, the
"1" was added to the VCI and the timeout timing
was compared with the present timing one after
another in reference to the each VCI, for the sake
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of convenience. For instance, the device for dis-
criminating timeout can be provided with a plurality
of comparators, and can compare the timeout tim-
ing with the present timing in parallel, in reference
to the plurality of VCls.

As mentioned hereinbefore, the device for dis-
criminating timeout does not have to have the timer
for the individual VCI, since the timeout is discrimi-
nated by calculating the timeout timing per VCI
when the cell occurred, storing the timeout timing
and comparing the present timing with the stored
timeout timing. For this reason, the scale of the
hardware can be kept small. Namely, the device
whose construction is simple and which is low-
priced can be provided.

Then, an application example 1 of the device
for discriminating timeout will be described. Fig. 5
is a construction diagram of the application exam-
ple 1 of the device for discriminating timeout. In the
example shown in Fig. 5, a cross connect XC is
connected to a switching equipment SW11 through
the line L1. A switching equipment SW12 is con-
nected to the cross connect XC through the line
L2. The switching equipment SW11 is provided
with a trunk circuit TC11 connected to the line L1.
The switching equipment SW12 is connected to
the line L2, and is provided with a frunk circuit
TC12 having a VP (Virtual Path) termination. The
trunk circuit TC12 is provided with the device for
discriminating timeout 5.

Fig. 6 is a diagram indicating an operation of
an application example 1 of the device for dis-
criminating timeout. The operation of the applica-
tion example 1 of the device for discriminating
timeout will be described by referring to Fig. 6. The
switching equipment SW11 transfers the ATM cell
to the cross connect XC through the line L1.

Hereupon, for instance, the cross connect XC
detects a trouble by an abnormality of SDH (Syn-
chronous Digital Hierarchy) frame, when a fault of
physical layer of the line L1 occurs in a fault
occurrence point of the line L1.

Moreover, the cross connect XC transfers a
VP-AIS (Alarm Indicate Signal) cell to the switching
equipment SW12, for instance, a plural times per
one second. The switching equipment SW12 ex-
ecutes a fault processing whenever it receives the
VP-AIS cell.

Then, the cross connect XC stops transferring
the VP-AIS cell to the switching equipment SW12,
when it detects a fault restoration by the restoration
of the SDH frame.

The device for discriminating timeout 5 within
the switching equipment SW12 discriminates that
the timeout has occurred, for instance, when three
seconds have passed since it received the VP-AIS
for the last time. Namely, the device for dis-
criminating timeout 5 is capable of recognizing that
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the fault which occurred in the line L1 has been
restored. Further, the switching equipment SW12
executes the usual processing.

Then, an application example 2 of the device
for discriminating timeout will be described. Fig. 7
is a construction diagram indicating the application
example 2 of the device for discriminating timeout.
In Fig. 7, a switching equipment SW22 is con-
nected to a switching equipment SW21 through the
line L1. The switching equipment SW21 and the
switching equipment SW22 are installed between
the unillustrated terminal devices. The switching
equipment SW21 is provided with a trunk circuit
TC21 having a device for discriminating timeout 5a.
The switching equipment SW22 is provided with a
trunk circuit TC22 having a device for discriminat-
ing timeout 5b. The trunk circuits TC21 and TC22
deal with a VC (Virtual Channel).

Fig. 8 is a diagram indicating an operation of
the application example 2 of the device for dis-
criminating timeout. The operation of the applica-
tion example 2 of the device for discriminating
timeout will be described by referring to Fig. 8. The
switching equipment SW21 transfers a user cell to
the switching equipment SW22 a plurality of times
through the line L1.

Hereupon, the device for discriminating timeout
5a sets, for instance, one second as the timeout
timing whenever it transfers the user cell. The
device for discriminating timeout 5a discriminates
that the timeout has occurred, and transfers a Seg-
ment Continuity Check (CC) cell to the switching
equipment SW22, when the user cell has not been
transferred for more than one second.

In the above-mentioned example, the switching
equipment SW21 does not transfer the user cell to
the switching equipment SW22 after transferring
the each user cell to the switching equipment
SW22 within one second. For this reason, the de-
vice for discriminating timeout 5a transfers the CC-
cell to the switching equipment SW22 per one
second.

The fault of the physical layer of the line L1
occurs in the fault occurrence point of the line L1,
after the third CC-cell has been transferred. Then,
the CC-cell from the fourth CC-cell on will not be
transferred to the switching equipment SW22.

The device for discriminating timeout 5b dis-
criminates that the timeout has occurred, for in-
stance, when 3.5 seconds have passed since it
received the third CC-cell. Namely, the device for
discriminating timeout 5b is capable of confirming
the trouble of the VC which occurred in the line L1.

Further, although the CC-cell is transferred per
one second, when the user cell does not exist in
the application example 2, the CC-cell can be
transferred all the time, for instance, per one sec-
ond, whether or not the use cell exists.
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(EMBODIMENT 3}

Then, the embodiment 3 of the present inven-
tion will be described. Fig. 9 is a diagram indicating
a device for discriminating timeout according fo the
embodiment 3. The device for discriminating
timeout of the embodiment 3 discriminates and
notifies the timeout from the start of the message
for every MID (Message Identifier) of AAL (ATM
Adaptation Layer) Type 3/4.

The device for discriminating timeout com-
prises an event discrimination unit 10a, a timeout
discrimination unit 20a, a timeout timing storage
unit 30a and a multiplexing unit 40 connected to
the event discrimination unit 10a and the timeout
discrimination unit 20a.

As shown in Fig. 7, the ATM cell includes a
MID consisting of ten bits and a ST (Segment
Type). The ST is a two-bit-information comprising a
BOM (Beginning of Message) and an EOM (Ending
of Massage).

The event discrimination unit 10a outputs a
registration instruction signal for registering the
MID and the MID included in the cell which has
arrived to the timeout discrimination unit 20a, when
the ST included in the cell which has arrived is the
BOM.

The timeout discrimination unit 20a has a MID
table 25 which converts the MID consisting of ten
bits into, for instance, a RMID (Reduced Message
Identifier) consisting of six bits.

The timeout discrimination unit 20a obtains an
unused RMID from the RMID, and registers the
MID corresponding to the RMID in the MID table
25.

The event discrimination unit 10a outputs a
release instruction signal for releasing the RMID
and the MID to the timeout discrimination unit 20a,
when the ST included in the cell which has arrived
is the EOM.

The timeout discrimination unit 20a sets the
RMID corresponding to the MID as an unused
RMID, when it inputted the release instruction sig-
nal and the MID, and uses the unused RMID when
a new BOM arrives.

The timeout discrimination unit 20a has a MID
table 25, an adder 22, a counter 23, a comparator
24 and a timeout cell generating unit 26.

The MID table 25 stores the MID correspond-
ing to the RMID, and gives the RMID correspond-
ing to the MID to the timeout timing storage unit
30a. The adder 22 adds the present timing counted
by the counter 22 to the timeout interval, and gives
the obtained timeout timing to the timeout timing
storage unit 30a.

The timeout timing storage unit 30a has a
timeout timing table 32. The timeout timing table
32 stores the timeout timing obtained by the adder
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22 for the every RMID given by the MID table 25.

The comparator 24 compares the present tim-
ing with the each timeout timing stored in the
timeout timing table 32.

The comparator 24 discriminates that the
timeout has occurred when the present timing ex-
ceeds the each timeout timing, and stores an oc-
currence information TO of the timeout concerning
the RMID in the timeout timing table 32.

Besides, the event discrimination unit 10a dis-
criminates an empty cell which has arrived, and
outputs the discriminated empty cell to the timeout
cell generating unit 26. The timeout cell generating
unit 26 retrieves the timeout cell timing table 32
and generates a timeout cell in reference to the
RMID which has generated the timeout.

The timeout cell generating unit 26 reads out
the MID corresponding to the RMID which has
generated the timeout from the MID table 25, and
transfers the timeout cell to which the read out MID
was added to the multiplexing unit 40.

Besides, the timeout discrimination unit 26
fransmits a switching signal for switching the mul-
tiplexing unit 40 from the event discrimination unit
10a to the timeout discrimination unit 20a to the
multiplexing unit 40. The RMID is supposed to be
unused, and the RMID is used when a new BOM
arrives.

Further, the other constructions are the same
as those of the embodiment 2, so the identical
parts will be described by adding the identical
codes to them.

(OPERATION OF THE EMBODIMENT 3)

Then, a method for discriminating time out
according to the embodiment 3 constructed in the
above-mentioned way will be described. Fig. 10 is
a flowchart indicating the method for discriminating
timeout according to Claim 3. First of all, the event
discrimination unit 10a discriminates whether or not
the cell has arrived (Step 301), and the process
proceeds to Step 310 when the cell has not ar-
rived.

On the other hand, the event discrimination unit
10a discriminates the MID included in the cell
(Step 302), and discriminates whether or not the
BOM has arrived (Step 303), when the cell arrived.

The timeout discrimination unit 20a obtains the
unused RMID (Step 304), and stores the RMID
corresponding to the MID per the MID in the MID
table 25 (Step 305), when the BOM arrived.

Then, the adder 22 obtains the timeout timing
corresponding to each RMID by adding the present
timing counted by the counter 23 to the timeout
interval determined per RMID (Step 306).

Further, timeout timing storage unit 30a stores
the timeout timing obtained by the adder 22 per
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RMID in the timeout timing table 32 (Step 307).

On the other hand, in Step 303, the event
discrimination unit 10a determines whether or not
the EOM has arrived when the BOM has not ar-
rived (Step 308), and the process proceeds to Step
316, when the EOM does not arrive.

The timeout discrimination unit 20a releases
the RMID (Step 309), and the process proceeds to
Step 316, when the EOM arrived.

On the other hand, in step 301, the timeout
timing storage unit 30a sets the RMID "0", when
the cell has not arrived (Step 310). It is discrimi-
nated whether or not the present timing has ex-
ceeded the timeout timing stored in the timeout
timing table 32, namely, whether or not the timeout
has already occurred, when the RMID is "0" (Step
311).

The timeout discrimination unit 20a reads out
the MID corresponding to the RMID from the MID
table 25, when the timeout occurred from the MID
table 25, after the timeout has occurred (Step 312).

The process proceeds to Step 316, when the
timeout cell generating unit 26 generates the
timeout cell to which the MID was added (Step
313).

On the other hand, the timeout timing storage
unit 30a discriminates whether or not the RMID is
the maximum value, when the timeout has not
occurred yet (Step 314). The process proceeds to
Step 316, when the RMID is the maximum value.

Further, the RMID in which "1" was added to
the RMID is set as a new RMID (Step 315), and the
process returns to Step 311, when the RMID is not
the maximum value.

Then, the timeout timing storage unit 30a sets
the RMID "0" (Step 316). The comparator 24 reads
out the timeout timing from the timeout timing table
32, and determines whether or not the present
timing counted by the counter 23 conforms with
the timeout timing, when the RMID is "0" (Step
317). The process proceeds to Step 319, when the
present timing does not conform with the timeout
fiming.

When the present timing conforms with the
timeout timing, the comparator 24 writes the
timeout occurrence information TO of the RMID
into the timeout timing table 32 (Step 318), and
determines whether or not the RMID is the maxi-
mum value (Step 319).

Hereupon, the RMID in which "1" was added
to the RMID is set as a new RMID (Step 320), and
the process returns to Step 317, when the RMID is
not the maximum value. The processes from Step
317 to Step 318 are executed repeatedly until the
RMID becomes the maximum value.

On the other hand, in Step 319, the counter 23
sets the timing in which "1" was added fo the
present timing as a new present timing, when the



17 EP 0 687 121 A2 18

RMID is the maximum value (Step 321). The pro-
cess returns to Step 301, and the process is re-
peated from Step 301.

Further, in the example shown in Fig. 9, "1"
was added to the RMID, and the timeout timing
was compared with the present timing one after
another in reference to each RMID for the sake of
convenience. For instance, the device for dis-
criminating timeout can be provided with a plurality
of comparators, and can compare the timeout tim-
ing with the present timing in reference to a plural-
ity of RMIDs in parallel.

As mentioned hereinbefore, the device for dis-
criminating timeout converts each MID of 10 bits
into each RMID of 6 bits, stores the fimeout timing
per RMID and discriminates the timeout. Accord-
ingly, a plurality of communications can be ex-
ecuted without using a plurality of timers, and the
memory capacity can be kept small.

Besides, the device for discriminating timeout
assigns one RMID to each communication, when
the event occurred. The device for discriminating
timeout releases the RMID, when the event was
ended, or when the timeout occurred. Accordingly,
a plurality of communications can be executed with
a few RMIDs.

Moreover, the device for discriminating timeout
can store the timeout occurrence information when
it is discriminated that the fimeout has occurred,
and can notify the timeout to the outside processor
and so on by transmitting the timeout cell when the
cell is an empty cell.

Further, in the embodiment 3, the RMID cor-
responding to the MID is used. For instance, the
RVCI of 10 bits corresponding to the VCI of 16 bits
may be used, when the VCI is used as an iden-
tifier. Besides, for instance, the RVPI of 8 bits
corresponding to the VPI of 12 bits may be used,
when the VPI is used as an identifier.

Then, the application example 3 of the device
for discriminating timeout will be described. Fig. 11
is a construction diagram indicating the application
example 3 of t device for discriminating timeout. In
Fig. 11, a connectionless server CLS1 is connected
to a switching equipment SW31. A connectionless
server CLS2 is connected to an switching equip-
ment SW32.

The connectionless servers CLS1 and CLS2
execute a connectionless service, and terminate a
connection protocol and execute a routing of a cell
transmitted to the receiving side by a routing in-
formation included in the BOM and so on. A con-
nection indicated by dotted lines is established in
the switching equipment SW31 and the switching
equipment SW32.

The connectionless server CLS1 has the de-
vice for discriminating timeout 5a, and the connec-
tionless server CLS2 has the device for discriminat-
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ing timeout 5b.

Fig. 12 is a diagram indicating an operation of
the application example 3 of the device for dis-
criminating timeout. The operation of the applica-
tion example 3 of the device for discriminating
timeout will be described by referring to Fig. 12.
First of all, the connectionless server CLS1 estab-
lishes the connection on the basis of the BOM
indicating a destination, and transfers the BOM to
the connectionless server CLS2 through the switch-
ing equipment SW31 and the switching equipment
SWa32.

Then, the connectionless server CLS1 transfers
a COM (Continuing Of Message) to the connection-
less server CLS2 per fixed interval through the
switching equipment SW31 and the swiitching
equipment SW32.

At the end, the connectionless server CLS1
transfers an EOM to the switching equipment
SW32 through the switching equipment SW31.
Whereupon, the unillustrated cell buffer included in
the switching equipment SW32 generates a buffer
overflow, and discards the EOM. For this reason,
the EOM is not transferred to the connectionless
server CLS 2.

On the other hand, in the connectionless server
CLS2, the device for discriminating timeout 5b de-
termines whether or not the EOM has been re-
ceived within the predetermined interval since it
received the BOM. The device for discriminating
timeout 5b discriminates that the timeout has oc-
curred, when the EOM has not been received, for
instance, within a few hundred milliseconds since it
received the BOM. Accordingly, it is possible to
detect an EOM loss.

Moreover, the device for discriminating timeout
5b releases the MID, when the connectionless
server CLS2 lets the cell flow.

Further, the device for discriminating timeout
5b discards a message, when the connectionless
server generates the message.

(EMBODIMENT 4)

Then, the embodiment 4 of the present inven-
tion will be described. Fig. 13 is a diagram indicat-
ing the device for discriminating timeout according
to the embodiment 4 of the present invention. In
the embodiment 4, the device for discriminating
timeout for executing a plurality of communications
discriminates that the timeout has occurred, when
the number of communication discriminations in
which the timeout is discriminated within one cell
interval is smaller than the number of the plurality
of communications, and when a predetermined
condition is formed among the present timing, the
timeout timing, the number of communication dis-
criminations and the number of communications.
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Hereupon, the number of VCls dealt with si-
multaneously is "M". The number of VCls in which
the timeout is discriminated within one cell interval
is "m". The device for discriminating timeout
counts up only one present timing within one cell
processing interval, and discriminates that the
timeout has occurred, when the timeout timing ex-
ceeds the present timing and the timeout timing is
less than the timing in which "M/m" was added to
the present timing. The detailed construction of the
device for discriminating timeout will be described.

The device for discriminating timeout com-
prises an event discrimination unit 10, a timeout
discrimination unit 20b and a timeout timing stor-
age unit 30b. The timeout discrimination unit 20b
has a VCI table 21, a counter 23 and an adder 22
connected to the counter 23 and the VCI table 21.

The timeout discrimination unit 20b has an
adder 22b connected to the counter 23 and com-
parators 27-0 - 27-(M/m-1) connected to the coun-
ter 23 and the adder 22b.

The timeout timing storage unit 30b has a VCI
table 31 and a plurality of selector blocks 33-0 -
33-(M/m-1) and 34-0 - 34-(M/m-1) connected to the
VCI table 31.

Each of the plurality of selector blocks 33-0 -
33-(M/m-1) has m pieces of selector corresponding
to m pieces of VCI which are capable of dis-
criminating timeout within one cell processing inter-
val.

The m pieces of selector of each selector
block are connected to the corresponding m pieces
of VCI of the VCI table 31. Each selector block
outputs the m pieces of timeout timing correspond-
ing to the m pieces of VCI to the corresponding
comparators 27-0 - 27-(M/m-1) by selecting each
selector within the block in order.

Besides, like the selector blocks 33-0 - 33-
(M/m-1), each of the selector blocks 34-0 - 34-
(M/m-1) is also connected to the corresponding m
pieces of VCI of the VCI table 31, and outputs each
VCI from the VCI table 31. The counter 23 counts
up each VCI one by one within one cell processing
interval.

The counter 22b adds "M/m" to the present
timing counted by the counter 23 so as fo obtain
an add time. Each of the comparators 27-0 - 27-
(M/m-1) comprises a lower limit comparator 51, an
upper limit comparator 52 and an AND circuit 53
connected to the lower limit comparator 51 and the
upper limit comparator 52.

The lower limit comparator 51 outpuis a H level
to the AND circuit 53, when the timeout timing
outputted from the corresponding selector block is
larger than the present timing counted by the coun-
ter 23. The upper limit comparator 52 outputs the
H level to the AND circuit 53, when the timeout
timing outputted from the corresponding selector
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block is smaller than the add timing obtained by
the adder 22b. The AND circuit 53 oufputs a
timeout signal, when it inputted the H level from
the lower limit comparator 51 and the upper limit
comparator 52.

Further, in Fig. 13, the identical codes are
added to the same parts as the parts shown in the
embodiment 2, and the detailed description about
the parts will be omitted.

(OPERATION OF THE EMBODIMENT 4)

Then, a method for discriminating timeout ac-
cording to the embodiment 4 will be described.
Fig. 14 is a flowchart indicating the method for
discriminating timeout according to the embodi-
ment 4. First of all, the timeout timing storage unit
30b sets the number of blocks "0" so as to select
the selector block 33-0 (Step 401).

Then, the event discrimination unit 10 discrimi-
nates whether or not the cell has arrived (Step
402). The process proceeds to Step 407, when the
cell has not arrived.

On the other hand, the event discrimination unit
10 discriminates the VCI included in the cell, when
the cell arrived (Step 403).

Then, the timeout discrimination unit 20b reads
out the timeout interval corresponding to the VCI
discriminated by the event discrimination unit 10
from the VCI table 21 (Step 404). The adder 22
adds the cell occurrence timing counted by the
counter 23 to the timeout interval read out from the
VCI table 21 so as to obtain the timeout timing
(Step 405).

Further, the timeout fiming storage unit 30b
registers the timeout timing per VCI obtained by
the adder 22 in the region corresponding to the
VCI of the timeout timing table 31 (Step 4086).
Alternatively, the timeout timing storage unit 30b
renews the timeout timing.

Then, the timeout timing storage unit 30b ob-
tains the VCI by multiplying the number of blocks
by the number m of communication discriminations
within one cell processing interval (Step 407). The
selector block 33-0 reads out the timeout timing
stored in the timeout timing table 31 when the VCI
is "0" into the comparator 27-0 (Step 408).

Then, the comparator 27-0 determines whether
or not the timeout timing exceeds the present
timing, and the timeout timing is less than the
fiming in which "M/m" was added to the present
timing (Step 409). Hereupon, the comparator 27-0
outputs the timeout signal to the outside, when the
timeout timing exceeds the present timing and is
less than the timing in which "M/m" was added to
the present timing. Besides, the selector block 34-0
outputs the VCI from the timeout timing table 31 to
the outside (Step 410).
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For instance, the operation when the compara-
tor 27-0 outputs the timeout signal to the outside
will be described briefly. The lower limit compara-
tor 51 outputs the H level to the AND circuit 53,
when the timeout timing read out from the selector
block 33-0 is larger than the present timing count-
ed by the counter 23.

Besides, the upper limit comparator 52 outputs
the H level to the AND circuit 53, when the timeout
timing read out from the selector block 33-0 is
smaller than the add timing obtained by the adder
22b. The AND circuit 53 outputs the timeout signal
after inputting the H level from the lower limit
comparator 51 and the upper limit comparator 52.

On the other hand, in Step 409, the process
proceeds to Step 411, when the timeout timing is
below the present timing, or when the timeout
timing exceeds the timing in which "M/m" was
added to the present timing.

In step 411, the timeout discrimination unit 20b
discriminates whether or not the VCI is the maxi-
mum value within the block. When the VCI is not
the maximum value within the block, the VCI in
which "1" was added to the VCI is set as a new
VCI (Step 412), and the process returns to Step
408.

Namely, each selector within the selector block
33-0 reads out each of the timeout timings in each
VCI into the comparator 27-0 in order until the VCI
becomes the maximum value in the block within
one cell processing interval. Then, the timeout dis-
crimination unit 20b discriminates whether or not
the timeout has occurred per VCI.

Secondly, the counter 23 counts up only "1"
present timing (Step 413). Then, the timeout dis-
crimination unit 20b discriminates whether or not
the block is the maximum value, namely, whether
or not the selector block 33-(M/m-1) was selected
(Step 414).

The timeout discrimination unit 20b counts up
only one block (Step 415), selects the next selector
block and executes the processes from Step 402 to
Step 413 repeatedly, when the block is not the
maximum value. Namely, each selector block from
the selector block 33-1 to the selector block 33-
(M/m-1) is selected.

Then, each selector of each of the selector
blocks reads out each timeout timing correspond-
ing to each VCI within the block, and the compara-
tors 27-1 - 27-(M/m-1) corresponding to the block
discriminates the timeout. Moreover, the process
returns to Step 401, when the block exceeds the
maximum value.

Further, in the example of Fig. 13, "1" was
added to the VCI and the timeout timing was
compared with the present timing one after another
in reference to each VCI for the sake of conve-
nience. A plurality of comparators can be provided
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to compare the timeout timing with the present
timing in reference to the plurality of VCls in par-
allel.

As mentioned hereinbefore, in the embodiment
4, only M pieces of VCI exist, and the number of
VCls which can discriminate the timeout within one
cell interval is "m". In this case, it takes only
"M/m" cell intervals to discriminate the timeout in
reference to all of the VCls. It sometimes happens
that the timeout occurs in reference to one of the
VCls within the "M/m™ cell interval.

For this reason, the device for discriminating
timeout can count up the present timings counted
by the counter 23 one by one within one cell
processing interval, and discriminate that the
timeout has occurred, when the timeout timing ex-
ceeds the present timing and is less than the
fiming in which "M/m" was added to the present
fiming.

Further, in the embodiment 4, the selector
blocks 33-0 - 33-(M/m-1) and 34-0 - 34-(M/m-1)
were installed on the timeout timing storage unit
30b. For instance, the selector blocks also can be
installed on the timeout discrimination unit 20b.

(EMBODIMENT 5

Then, the embodiment 5 of the present inven-
tion will be described. Fig. 15 is a diagram indicat-
ing the device for discriminating timeout according
to the embodiment 5 of the present invention. The
embodiment 5 is a deformed example of the em-
bodiment 4.

The device for discriminating timeout counts
up present timing counted by the counter one by
one within "M/m" cell processing interval, and dis-
criminates that the timeout has occurred when the
timeout timing becomes the present timing. The
detailed construction of the device for discriminat-
ing timeout will be described.

The device for discriminating timeout com-
prises an event discrimination unit 10, a timeout
discrimination unit 20c connected to the event dis-
crimination unit 10 and a timeout timing storage
unit 30b connected to the timeout discrimination
unit 20c.

The timeout discrimination unit 20c has a VCI
table 21, a counter 23c, an adder 22 connected to
the counter 23c and the VCI table 21 and compara-
tors 28-0 - 28-(M/m-1) connected to the counter
23c.

The constructions of the timeout timing storage
unit 30b are the same as those described in the
embodiment 4, so the detailed description about
them will be omitted. Further, each of the selector
blocks 33-0 - 33-(M/m-1) outputs m pieces of
timeout timing corresponding to m pieces of VCI to
the corresponding comparators 28-0 - 28-(M/m-1)
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by selecting each selector within the block in order.

The counter 23c counts up the timeout timings
one by one within "M/m" cell processing interval.
Each of the plurality of comparators 28-0 - 28-
(M/m-1) outputs the timeout signal, when the
timeout timing outputted from the corresponding
selector block conforms with the present timing
counted by the counter 23c.

Further, in Fig. 15, the identical codes are
added to the same parts as the parts shown in the
embodiment 2, and the detailed description about
the parts will be omitted.

(OPERATION OF THE EMBODIMENT 5)

Then, the method for discriminating timeout
according to the embodiment 5 will be described.
Fig. 16 is a flowchart indicating the method for
discriminating timeout according to the embodi-
ment 5. First of all, the ftimeout discrimination unit
20c sets the number of blocks "0" so as to select
the selector block 33-0 (Step 501).

Then, the event discrimination unit 10 discrimi-
nates whether or not the cell has arrived (Step
502), and the process proceeds to Step 507, when
the cell has not arrived.

On the other hand, the event discrimination unit
10 discriminates the VCI included in the cell, when
the cell has arrived (Step 503).

Then, the timeout discrimination unit 20c reads
out the timeout timing corresponding to the VCI
discriminated by the event discrimination unit 10
from the VCI table 21 (Step 504). The adder 22
obtains the timeout timing by adding the cell occur-
rence timing counted by the counter 23 to the
timeout interval read out from the VCI table 21
(Step 505).

Further, the timeout fiming storage unit 30b
registers the timeout timing per VCI obtained by
the adder 22 in the region corresponding to the
VCI of the timeout timing table 31 (Step 5086).
Alternatively, the timeout timing storage unit 30b
renews the timeout timing.

Then, the timeout timing storage unit 30b ob-
tains the VCI by multiplying the number of blocks
by the number m of communication discriminations
within one cell processing interval (Step 507). The
selector block 33-0 reads out the timeout timing
stored in the timeout timing table 31 into the com-
parator 28-0, when the VCl is "0" (Step 508).

Then, the comparator 28-0 discriminates
whether or not the timeout timing is the present
timing counted by the counter 23c (Step 509).
Hereupon, the comparator 28-0 outputs the timeout
signal to the outside, when the timeout timing is
the present timing. Besides, the selector block 34-0
outputs the VCI to the outside from the timeout
timing table 31 (Step 510).
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On the other hand, in Step 509, the process
proceeds to Step 511, when the timeout timing is
not the present timing.

In step 511, the timeout discrimination unit 20c
discriminates whether or not the VCI is the maxi-
mum value within the block. The timeout discrimi-
nation unit 20c sets the VCI in which "1" was
added to the VCI as a new VCI (Step 512), and the
process returns to Step 508, when the VCI is not
the maximum value within the block.

Namely, each selector within the selector block
33-0 reads out each timeout timing in each of the
VICs into the comparator 28-0 in order, until the
VCI becomes the maximum value in the block
within one cell processing interval. Then, the
timeout discrimination unit 20c discriminates
whether or not the timeout has occurred per VCI.

Then, the timeout discrimination unit 20c deter-
mines whether or not the block is the maximum
value, namely, whether or not the selector block
33-(M/m-1) was selected (Step 513).

The timeout discrimination unit 20c counts up
only one block (Step 515) when the block is not the
maximum value, selects the next selector block
and executes the processes from Step 502 to Step
513 repeatedly. Namely, each of the selector
blocks from the selector block 33-1 to the selector
block 33-(M/m-1) is selected.

Then, each selector of the each selector block
reads out each timeout timing corresponding to
each VCI within the block, and the comparators 28-
1 - 28-(M/m-1) corresponding to the block discrimi-
nate the timeout. Moreover, the counter 23c counts
up only one present timing (Step 514), and the
process returns to Step 501, when the block ex-
ceeds the maximum value.

Further, in the example of Fig. 10, although "1"
was added to the VCI and the timeout timing was
compared with the present timing one after another
for the sake of convenience, a plurality of compara-
fors can be provided to compare the timeout timing
with the present timing in reference to the plurality
of VCls in parallel.

In the device for discriminating timeout, the
VCI is "M". The number of VCls which can dis-
criminate the timeout within one cell interval is
"m". In this case, it takes "M/m" cell intervals to
discriminate the timeout in reference to all of the
VCls. Besides, it sometimes happens that the
timeout occurs in reference to one of the VCls
within the "M/m" cell interval.

For this reason, the device for discriminating
timeout can count up the present timing counted
by the counter 23c one by one within the "(M/m)"
cell processing interval, and discriminate that the
timeout has occurred when the timeout timing be-
comes the present timing.
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Further, in the embodiment 5, the selector
blocks 33-0 - 33-(M/m-1) and 34-0 - 34-(M/m-1) are
installed on the timeout timing storage unit 30b.
For instance, the selector blocks also can be in-
stalled on the timeout discrimination unit 20c.

Claims

1. A method for discriminating timeout, compris-
ing;

an event discrimination step for dis-
criminating whether or not an event indicating
a start of the timeout discrimination has oc-
curred, and outputting each communication in-
formation concerning each communication of a
plurality of communications, when the event
occurred;

a calculation step for calculating a timeout
timing for the every communication on the
basis of the each communication information
outputted from said event discrimination step
and a timing in which the event has occurred;

a storage step for storing the timeout tim-
ing calculated in said calculation step for the
every communication; and

a timeout discrimination step for compar-
ing the timeout timing stored in said storage
step for the every communication with a
present timing, and discriminating that the
timeout has occurred in reference to the com-
munication when the present timing exceeds
the stored timeout timing.

2. A method for discriminating timeout according
to Claim 1,
wherein said event discrimination step in-
puts cells of fixed length including each of the
communication informations in order.

3. A method for discriminating timeout according
to Claim 2,
wherein said timeout discrimination step
stores an occurrence information indicating an
occurrence of the timeout, when it discrimi-
nates that the timeout has occurred, and gen-
erates a timeout cell from the occurrence in-
formation and an empty cell and fransmits the
timeout cell to the outside, when the empty
cell is inputted as the cell.

4. A method for discriminating timeout according
to Claim 2,

wherein the each communication informa-

tion is one identification information among a

virtual path identifier indicating a destination, a

virtual channel identifier indicating a destination

and a message identifier for identifying a mes-
sage; and
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the each identification information consists
of a plurality of bits.

A method for discriminating timeout according
to Claim 4,

wherein said timeout discrimination step
converts one identification information consist-
ing of the plurality of bits into a reduced iden-
tifier consisting of bits which are smaller than
the plurality of bits;

said storage step stores the timeout timing
for the every reduced identifier converted in
said timeout discrimination step; and

said timeout discrimination step compares
the stored timeout timing for the every reduced
identifier with the present timing, and discrimi-
nates that the timeout has occurred in refer-
ence to the reduced identifier when the
present time exceeds the timeout timing.

A method for discriminating timeout according
to Claim 5,

wherein said timeout discrimination step
assigns the reduced identifier to the each com-
munication when the event occurred, and re-
leases the reduced identifier in one of the end
of the event and the timeout occurrence.

A method for discriminating timeout according
to Claim 2, comprising:

a counting step for counting up the
present timing per one cell processing interval
one by one, when a number of communication
discriminations of the timeout to be discrimi-
nated within the one cell processing interval is
smaller than a number of the plurality of com-
munications;

an addition step for adding a number of
divisions which are obtained by dividing the
number of the plurality of communications by
the number of communication discriminations
fo the present timing counted in said counting
step;

a readout step for executing a readout
processing for reading out the stored timeout
timing of the number of communication dis-
criminations for the every communication with-
in the one cell processing interval in order, and
reading out all of the timeout timings by ex-
ecuting the readout processing repeatedly
within the cell processing interval of the num-
ber of divisions; and

a comparison step for discriminating that
the timeout has occurred in reference to the
communication when the read out timeout tim-
ing for the every communication is within the
range from the counted present timing to the
timing obtained by said addition step.
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A method for discriminating timeout according
to Claim 2, comprising:

a counting step for counting up the
present timing one by one per cell processing
intervals of a number of divisions obtained by
dividing the number of the plurality of commu-
nications by the number of communication dis-
criminations, when a number of communication
discriminations of the timeout to be discrimi-
nated within the one cell processing interval is
smaller than a number of the plurality of com-
munications;

a readout step for executing a readout
processing for reading out the stored timeout
timing of the number of communication dis-
criminations for the every communication with-
in the one cell processing interval in order, and
reading out all of the timeout timings by ex-
ecuting the readout processing repeatedly
within the cell processing interval of the num-
ber of divisions; and

a comparison step for discriminating that
the timeout has occurred in reference to the
communication when the read out timeout tim-
ing for the every communication conforms with
the counted present timing.

A device for discriminating timeout, compris-
ing:

event discrimination means for discriminat-
ing whether or not an event indicating a start of
the timeout discrimination has occurred in a
communication device for executing a plurality
of communications, and outputting each com-
munication information concerning the each
communication, when the event occurred;

timing storage means for storing a pre-
determined timeout timing for the every com-
munication;

calculation means for calculating the
fimeout timing for the every communication on
the basis of the each communication informa-
tion outputted from said event discrimination
means and the timing in which the event has
occurred, and writing the calculated timeout
fiming into said timing storage means; and

timeout discrimination means for compar-
ing the timeout timing read out from said tim-
ing storage means for the every communica-
tion with a present timing, and discriminates
that the timeout has occurred in reference to
the communication when the present fiming
exceeds the timeout timing.

A device for discriminating timeout according
to Claim 9,

wherein said event discrimination means
inputs cells of fixed length including the each
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12,

13.

14.

15.

communication information from the commu-
nication device in order.

A device for discriminating timeout according
to Claim 10,

wherein said timeout discrimination means
has timeout cell generating means for storing
an occurrence information indicating an occur-
rence of the timeout in said timing storage
means, when it discriminates that the timeout
has occurred, and generating a timeout cell
from the occurrence information and an empty
cell and transmitting the timeout cell to the
outside, when the empty cell is inputted as the
cell by said event discrimination means.

A device for discriminating timeout according
to Claim 10,

wherein the each communication informa-
tion is one identification information among a
virtual path identifier indicating a destination, a
virtual channel identifier indicating a destination
and a message identifier for discriminating a
message; and

the each discrimination information con-
sists of a plurality of bits.

A device for discriminating a timeout according
to Claim 12,

wherein said timeout discrimination means
has a conversion table for converting one iden-
tification information consisting of the plurality
of bits into a reduced identifier consisting of
bits which are smaller than the plurality of bits;

said timing storage means stores the
timeout timing for the every reduced identifier
which is converted by said conversion table;
and

said timeout discrimination means com-
pares the timeout timing for the every reduced
identifier which is read out from said timing
storage means with the present timing, and
discriminates that the timeout has occurred in
reference to the reduced identifier when the
present timing exceeds the timeout timing.

A device for discriminating timeout according
to Claim 13,

wherein said timeout discrimination means
assigns the reduced identifier to each commu-
nication, when the event occurred, and re-
leases the reduced identifiers in one of the end
of the event and the timeout occurrence.

A device for discriminating timeout according
to Claim 10, comprising:

counting means for counting up the
present timings per one cell processing inter-
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val one by one, when a number of communica-
tion discriminations of the timeout to be dis-
criminated within the one cell processing inter-
val is smaller than a number of the plurality of
communications;

addition means for adding the number of
divisions which are obtained by dividing the
number of the plurality of communications by
the number of communication discriminations
o the present timing counted by said counting
means;

readout means for executing a readout
processing for reading out the timeout timing
of the number of communication discrimina-
tions stored in said timing storage means per
communication within the one cell processing
interval in order, and reading out all of the
timeout timings by executing the readout pro-
cessing repeatedly within the cell processing
interval of the number of divisions; and

comparison means for discriminating that
the timeout has occurred in reference to the
communication when the read out timeout tim-
ing from said readout means for the every
communication is within the range from the
present timing counted by said counting
means to the timing obtained by said addition
means.

A device for discriminating timeout according
to Claim 10, comprising:

counting means for counting up the
present timings one by one per cell processing
intervals of a number of divisions which was
obtained by dividing the number of the plural-
ity of communications by the number of com-
munication discriminations, when a number of
communication discriminations of the timeout
to be discriminated within the one cell process-
ing interval is smaller than a number of the
plurality of communications;

readout means for executing a readout
processing for reading out the timeout timing
of the number of communication discrimina-
tions stored in said timing storage means for
the every communication within the one cell
processing interval in order, and reading out all
of the ftimeout timings by executing the
readout processing repeatedly within the cell
processing interval of the number of divisions;
and

comparison means for discriminating that
the timeout has occurred in reference to the
communication when the timeout timings read
out from said readout means for the every
communication conforms with the present tim-
ing counted by said counting means.
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FIG. 4
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FIG. 10
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FIG. 14
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FIG. 16
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